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(54) Manufacturing method for a semiconductor device

(57) A manufacturing method for a semiconductor
device is provided with the steps of: semi-full dicing a
semiconductor wafer so as to leave a dicing residual
portion with a predetermined thickness between
devices on the semiconductor wafer; forming a protec-
tive layer having a chemical etching resistant property
on an element formation face of the semiconductor
wafer; chemically etching the semiconductor wafer hav-
ing the protective layer formed on the element formation
face from the rear face side so as to polish the rear face
of the semiconductor wafer, so as to remove the dicing
residual portion to divide the semiconductor wafer into
individual semiconductor chips, and so as to remove
damaged areas in a cut face of the semiconductor wafer
resulted from the semi-full dicing process. Thus, it
becomes possible to reduce the number of processes,
and also to carry out a polishing process and a dicing
process safely without giving damages to the semicon-
ductor wafer and without causing cracks and chips
therein.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a manufac-
turing method of a semiconductor device, and more
specifically concerns a polishing process and a dicing
process of a semiconductor wafer.

BACKGROUND OF THE INVENTION

[PRIOR ART EXAMPLE 1]

[0002] Referring to Fig. 11 and Figs. 12(a) to Fig.
12(g), the following description will discuss processes
from the rear-face polishing process to the dicing proc-
ess of a semiconductor wafer disclosed in Japanese
Laid-Open Patent Application No. 22358/1995 (Tokukai-
hei 7-22358, published on January 24, 1995).
[0003] Before a rear-face polishing process, a sem-
iconductor wafer 101 is subjected to an electrical test by
means of probing (hereinafter referred to as "wafer
test") (S101, see Fig. 12(a)) and a protection and rein-
forcing tape 102 is affixed onto the front face (element
formation face) thereof (see S102, Fig. 12(b)). The pro-
tection and reinforcing tape 102 is formed by, for exam-
ple, laminating an acrylic bonding agent onto a
polyethylene terephthalate (PET) film.
[0004] After polishing the rear face of the semicon-
ductor wafer 101 (S103, Fig. 12(c)), the rear face of the
semiconductor wafer 103 is affixed onto a dicing tape
106 through a carrier frame 105 with the protection and
reinforcing tape 102 being affixed on the front face
thereof (S104, Fig. 12(d)).
[0005] Next, the protection and reinforcing tape 102
is separated from the front face of the semiconductor
wafer 103 (S105, Fig. 12(e)). In this case, as illustrated
in Fig. 12(e), a separation tape 104, which has a greater
adhesive force than the adhesive force between the pro-
tection and reinforcing tape 102 and the semiconductor
wafer 103, is used so as to separate the protection and
reinforcing tape 102.
[0006] Successively, after washing residual bond-
ing agent from the front face of the semiconductor wafer
103 by means of ultrasonic washing with pure water
(S106, Fig. 12(f)), the semiconductor wafer 103 is full-
cut or semi-full-cut through a dicing process using a dia-
mond wheel so that a semiconductor chip 107 having a
predetermined size is formed (S107, Fig. 12(g)).
[0007] Next, the sequence proceeds to a die bond-
ing process. In the die bonding process, only one of the
semiconductor chips 107 is pushed up by a pin from the
rear face of the semiconductor wafer 103 through the
dicing tape 106 so that this is subjected to a die bonding
process by using the die bonding collet 103 (S108).
Here, those semiconductor wafers 103 that have been
subjected to the semi-full dicing process undergo the
die bonding process after a breaking process.

[0008] In the following Prior Art Examples 2 through
4, an explanation will be given of methods for carrying
out chemical etching on the polished rear face and dic-
ing cut face of the semiconductor wafer.

[PRIOR ART EXAMPLE 2]

[0009] Referring to Fig. 13, an explanation will be
given of a method for chemically etching the rear pol-
ished face of the semiconductor wafer disclosed in Jap-
anese Laid-Open Patent Application No. 201805/1995
(Tokukaihei 7-201805 (published on August 4, 1995).
[0010] The front face (element formation face) of
the semiconductor wafer 103 having the polished rear
face is covered with a protection film 108 (for example,
a rubber tape, etc.), and this is attached to a securing
base 109 that is freely rotated by a rotation axis 110,
with the rear face of the semiconductor wafer 103 facing
up. While the wafer securing base 109 is being rotated
at a high speed, etchant (for example, a hydrogen fluo-
ride etchant in the case of a semiconductor 103 of Si
series) is discharged from an etchant spouting nozzle
111 onto the rear face of the semiconductor wafer 103
that faces up, and at the same time, a cooling fluid (for
example, pure water or nitrogen gas), which is inert to
the etching reaction, is discharged through a cooling
fluid spouting nozzle 112 onto the front face of the sem-
iconductor wafer 103 that faces down; thus, the chemi-
cal etching process for eliminating stress resulting from
polishing is carried out.

[PRIOR ART EXAMPLE 3]

[0011] Referring to Figs. 14(a) through 14(d), an
explanation will be given of a method for chemically
etching the dicing cut face disclosed in Japanese Laid-
Open Patent Application No. 161665/1995 (Tokukaihei
7-161665, published June 23, 1995).
[0012] First, a novolak resin is dropped onto the
front face of a semiconductor wafer 103 and this is
rotated so as to form a protective film 113 (Fig. 14(a)).
Next, a dicing sheet (dicing tape 106) is affixed to the
front face (element formation face) of the semiconductor
wafer 103, and a dicing process is carried out by using
a blade so as to divide it into semiconductor chips 107
(Fig. 14 (b)). The semiconductor chips 107 thus cut off
are immersed into an etchant 114 of a sulfuric-acid type,
an ammonia type, etc. so that a machining-affected
layer on the cut face 107a is removed (Fig. 14(c)).
Thereafter, the semiconductor chips 107 are immersed
and washed in a solvent 115 such as acetone so that
the protective layer 113 formed on the front face of the
semiconductor chip 107 is removed (Fig. 14(c)).

[PRIOR ART EXAMPLE 4]

[0013] Referring to Fig. 15 and Figs. 16(a) to Fig.
16(f), an explanation will be given of a method for carry-
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ing out a rear-face polishing process by chemical etch-
ing after a dicing process, which is disclosed in
Japanese Laid-Open Patent Application No.
117445/1988 (Tokukaishou 63-117445, published May
21, 1988).

[0014] After completion of an IC formation process
(S111, Fig. 16(a)), a bump 116 is formed by means of
electrolytic plating through a bumping process on each
IC of the semiconductor wafer 101 prior to polishing
(S112, Fig. 16(b)). Next, a groove having a predeter-
mined depth is formed along ICs from the front face
(element formation face) by a dicing process (S113, Fig.
16(c)). Successively, after a wax applying process in
which the front face of the semiconductor wafer 101 is
coated with wax 117 having chemical etching resist-
ance (S114, Fig. 16(d)), the semiconductor wafer 101 is
immersed in a chemical etchant 118 in an etching proc-
ess so that the rear face thereof is etched so as to have
a predetermined thickness (S115, Fig. 16(e)). Then, the
semiconductor wafer 103 is washed by water so as to
wash the chemical etchant 118 away, and the wax 117
is removed by a solvent. Thereafter, the semiconductor
wafer 103 is subjected to a breaking process so as to
separate it into semiconductor chips 107 (S116, Fig.
16(f)).

[PRIOR ART EXAMPLE 5]

[0015] Referring to Figs. 17(a) to Fig. 17(e), an
explanation will be given of a manufacturing method for
semiconductor chips disclosed in Japanese Examined
Patent Publication No. 2737859/1998 (published on
January 16, 1998).
[0016] First, a semiconductor wafer 101 having a
wafer surface pattern formed thereon is checked to see
its characteristics (Fig. 17(a)). Then, the wafer 101 is
subjected to a semi-full dicing process so as to form the
shape of individual chips thereon with a portion x corre-
sponding to approximately half the thickness left from
the wafer element formation face (Fig. 17(b)). Thereaf-
ter, stains and water adhering to the wafer 101 are
removed. Next, a base film 122 is affixed thereon with a
bonding agent 121 so as to secure the chips during a
rear-face polishing process on the next step (Fig. 17(c)).
Moreover, a fixing jig 123 is placed on the periphery of
the wafer 101. Then, the wafer 101 is polished from the
rear face side up to a predetermined amount so as to
separate it into individual chips 107 (Fig. 17(d)). There-
after, stains and water adhering to the wafer 101 are
removed.
[0017] Next, the chips 107, bonded to the base film
122, are pushed from the base film 122 side by a push-
ing jig 124 so that they are allowed to adhere to a joining
material 126 that adheres to a die pad 125 shifting in the
arrow direction; thus, the chips 107 are separated from
the base film 122 by using the adhesive strength of the
joining material 126, with the result that the chips 107
are transported while being bonded to the die pad 125

(Fig. 17(e)).

[0018] In the methods shown in the Prior Art Exam-
ples 1 and 2, it has been generally known that since a
machining-affected layer appears on the rear face at the
time of polishing the semiconductor wafer 101, a stress
is exerted, resulting in problems in the semiconductor
wafer 103 after having been subjected to rear-face pol-
ishing.
[0019] This phenomenon becomes more conspicu-
ous as the semiconductor wafer 101 is made thinner (for
example, not more than 200 µm in the case of a chip
card), and deflection, exerted in the semiconductor
wafer 103 after polishing the rear face, becomes
greater. The resulting problem is that since it becomes
difficult to transport or secure the semiconductor wafer
103, it might be easily broken. Here, in order to miniatur-
ize semiconductor devices in which semiconductor
chips 107 are assembled, there are demands for reduc-
ing the thickness of a semiconductor wafer 103 to not
more than 200 µm.
[0020] In this respect, in Prior Art Example 1, after
the polishing process of the semiconductor wafer 101,
until having been divided into individual pieces of semi-
conductor chips 107 through the dicing process, since
the semiconductor wafer 103 is reinforced by either the
protection and reinforcing tape 102 or the dicing tape
106, it is possible to reduce the possibility of the semi-
conductor wafer 103 being damaged during the han-
dling and transportation process.
[0021] However, in the dicing process thereafter,
since cracks might occur in the cut face 107a, the
strength per unit area of the semiconductor chip 107
decreases. Moreover, in the case of the thickness of the
semiconductor wafer 103 not more than 200 µm, chip-
ping (cracks not bridging from the front face to the rear
face) and cracks (those bridging from the front face to
the rear face) tend to occur in the rear face of the semi-
conductor wafer 103 during the dicing process, and in
the case of the semi-full dicing, chipping to the rear face
and cracks occur at the time of breaking, resulting in the
possibility that the wafer might be easily damaged in the
following processes.
[0022] Moreover, in Prior Art Example 2, defective
areas having a machining affected layer and fine cracks
that occur at the time of rear-face polishing are removed
by chemical etching. However, the problems of fine
cracks in the cut face, a machining-affected layer, chip-
ping and cracking at the time of the dicing process
thereafter still remain in the same manner as Prior Art
Example 1.
[0023] Furthermore, in Prior Art Example 3, defec-
tive areas having a machining-affected layer and fine
cracks that occur at the time of dicing are removed by
chemical etching. However, since the processes after
the dicing are carried out for each piece of the semicon-
ductor chip 107, problems arise with working efficiency
at the time of mass production. Here, even if Prior Art
Example 2 and Prior Art Example 3 are combined, prob-
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lems still arise with working efficiency since the proc-
esses after the dicing are carried out for each piece of
the semiconductor chip 107.

[0024] Moreover, in the above-mentioned Prior Art
Example 4, chipping and cracks tend to occur due to
breaking after washing, and since the cut face 107a,
subjected to the semi-full dicing, is coated with wax 117,
it is not possible to carry out chemical etching on the cut
face 107a after the dicing process, resulting in problems
of fine cracks in the cut face, a machining-affected layer
and chipping and cracking. In addition, in Prior Art
Example 4, a removing process for wax 117 is required,
and the process after removal of the wax 117 has to be
carried out on each piece of the semiconductor chips
107; therefore, a problem arises with working efficiency.
[0025] Furthermore, in the above-mentioned Prior
Art Example 5, since damaged areas such as a machin-
ing-affected layer and fine cracks resulted from the dic-
ing process and the rear-face polishing process are not
removed, chip cracks and chipping or chip deflection
due to an unwanted stress tend to occur, resulting in
damages to the semiconductor wafer in the following
steps.

SUMMARY OF THE INVENTION

[0026] The objective of the present invention is to
provide a manufacturing method for a semiconductor
device which can carry out a polishing process and a
dicing process safely without giving damages to the
semiconductor wafer, without causing cracks, and with-
out chipping.
[0027] In order to achieve the above-mentioned
objective, the manufacturing method for a semiconduc-
tor device of the present invention comprises the steps
of:

semi-full dicing a semiconductor wafer so as to
leave a dicing residual portion with a predetermined
thickness between devices on the semiconductor
wafer;
forming a protective layer (film) having a chemical
etching resistant property on the element formation
face of the semiconductor wafer;
chemically etching the semiconductor wafer having
the protective layer formed on the element forma-
tion face from the rear face side so as to polish the
rear face of the semiconductor wafer, so as to
remove the dicing residual portion to divide the
semiconductor wafer into individual semiconductor
chips, and so as to remove defective areas occur-
ring in the cut face of the semiconductor wafer due
to the semi-full dicing process.

[0028] With the above-mentioned method, the
chemical etching makes it possible to simultaneously
carry out the rear-face polishing process of the semi-
conductor wafer, the dividing process to each piece of

the semiconductor chips and the removing process of
defective areas such as, a machining-affected layer and
chipping and cracking in the cut face of the semiconduc-
tor chip due to the semi-full dicing process.

[0029] Therefore, it is possible to eliminate the
breaking process after the semi-full dicing process that
has been conventionally required, to reduce the number
of processes, and also to prevent cracks and chips that
used to occur at the time of breaking. Thus, it becomes
possible to carry out a polishing process and a dicing
process safely without giving damages to the semicon-
ductor wafer, without causing cracks and chips.
[0030] Moreover, in order to achieve the above-
mentioned objective, the manufacturing method for a
semiconductor device of the present invention is
arranged so that in the above-mentioned semi-full dic-
ing process, the semiconductor wafer is subjected to
semi-full dicing from the element formation face so as to
leave a dicing residual portion with a predetermined
thickness on the rear face side that is the face opposite
to the element formation face of the semiconductor
wafer, and then, in the above-mentioned protective layer
forming process, a protective layer having a chemical
etching resistant property is formed on the element for-
mation face of the semiconductor wafer.
[0031] With the above-mentioned method, after the
semi-full dicing process from the element formation face
(front face), the semiconductor wafer having the protec-
tive layer formed on the element formation face is sub-
jected to a chemical etching process with the element
formation face being protected by the protective layer,
so as to simultaneously carry out the rear-face polishing
process of the semiconductor wafer, the dividing proc-
ess to each piece of the semiconductor chips and the
removing process of defective areas such as, a machin-
ing-affected layer and cracks and chips in the cut face of
the semiconductor chip due to the semi-full dicing proc-
ess.
[0032] In other words, in the chemical etching proc-
ess of the above-mentioned method, first, the semicon-
ductor wafer is etched in the thickness direction of the
semiconductor chip from the rear face. In this case,
since the dicing residual portion is also simultaneously
etched from the rear face, when the etching has
reached the thickness (dicing left amount) of the dicing
residual portion, the semiconductor wafer is separated
into individual pieces of semiconductor chips. After the
separation to the semiconductor chips, etchant enters a
groove between the adjacent semiconductor chips
formed in the semi-full dicing process so that each of
the semiconductor chips is subjected to etching also in
the width direction from the cut face; thus, it becomes
possible to remove the defective areas caused by the
semi-full dicing process.
[0033] Moreover, in order to achieve the above-
mentioned objective, the manufacturing method for a
semiconductor device of the present invention is
arranged so that, after forming the protective layer hav-
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ing dicing protective and chemical etching resistant
properties on the element formation face of the semi-
conductor wafer in the above-mentioned protective layer
forming process, the semiconductor wafer is subjected
to semi-full dicing from the rear face that is the face
opposite to the element formation face so as to leave a
dicing residual portion with a predetermined thickness
on the element formation face of the semiconductor
wafer in the semi-full dicing process.

[0034] In the above-mentioned method, after form-
ing the protective layer on the element formation face,
the semiconductor wafer, after having undergone the
semi-full dicing from the rear face, is subjected to a
chemical etching process with the element formation
face being protected by the protective layer, so as to
simultaneously carry out the rear-face polishing process
of the semiconductor wafer, the dividing process to
each piece of the semiconductor chips and the remov-
ing process of defective areas such as, a machining-
affected layer and cracks and chips in the cut face of the
semiconductor chip due to the semi-full dicing process.
[0035] In other words, in the chemical etching proc-
ess of the above-mentioned method, first, the semicon-
ductor wafer is etched in the thickness direction of the
semiconductor chip from the rear face. Simultaneously
with this process, since etchant enters a groove
between the adjacent semiconductor chips formed in
the semi-full dicing process, the dicing residual portion
is etched from the rear face side, with the result that
when the etching has progressed to the dicing residual
amount and reached the element formation face of the
semiconductor wafer, the semiconductor wafer is
divided into semiconductor chips. Moreover, simultane-
ously with this process, each of the semiconductor
chips is subjected to etching also in the width direction
from the cut face; thus, it becomes possible to remove
the defective areas caused by the semi-full dicing proc-
ess.
[0036] In addition, in the above-mentioned method,
the semi-full dicing process is carried out from the rear
face, it is possible to eliminate an exchanging process
for the dicing protective tapes on the semiconductor
wafer, to reduce the number of processes, and conse-
quently to prevent damages, etc., to the semiconductor
element due to mishandling, etc. during shifting proc-
esses between processes.
[0037] For a fuller understanding of the nature and
advantages of the invention, reference should be made
to the ensuing detailed description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038]

Fig. 1 is a process flow chart that shows a rear-face
polishing process and a dicing process of a semi-
conductor wafer in a manufacturing method of a

semiconductor device in accordance with one
embodiment of the present invention.

Fig. 2(a) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor shown in Fig. 1.
Fig. 2(b) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 1.
Fig. 2(c) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 1.
Fig. 2(d) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 1.
Fig. 2(e) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 1.
Fig. 2(f) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 1.
Fig. 2(g) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 1.
Fig. 3(a) is a plan view of a carrier frame used in the
rear-face polishing process and the dicing process
in the manufacturing method of the semiconductor
device shown in Fig. 1.
Fig. 3(b) is a side view of the carrier frame used in
the rear-face polishing process and the dicing proc-
ess in the manufacturing method of the semicon-
ductor device shown in Fig. 1.
Fig. 4(a) is a plan view of another carrier frame
used in the rear-face polishing process and the dic-
ing process in the manufacturing method of the
semiconductor device shown in Fig. 1.
Fig. 4(b) is a side view of another carrier frame
used in the rear-face polishing process and the dic-
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ing process in the manufacturing method of the
semiconductor device shown in Fig. 1.

Fig. 5 is an explanatory drawing that shows a state
in which the carrier frame shown in Figs. 4(a) and
4(b) is attached to a chemical etching device.
Fig. 6 is an explanatory drawing that shows a state
in which the carrier frame shown in Figs. 3(a) and
3(b) is attached to a chemical etching device.
Fig. 7 is a process flow chart that shows a rear-face
polishing process and a dicing process of a semi-
conductor wafer in a manufacturing method of a
semiconductor device in accordance with another
embodiment of the present invention.
Fig. 8(a) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 7.
Fig. 8(b) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 7.
Fig. 8(c) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 7.
Fig. 8(d) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 7.
Fig. 8(e) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 7.
Fig. 9 is a process flow chart that shows a rear-face
polishing process and a dicing process of a semi-
conductor wafer in a manufacturing method of a
semiconductor device in accordance with still
another embodiment of the present invention.
Fig. 10(a) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(b) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process

flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.

Fig. 10(c) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(d) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(e) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(f) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(g) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(h) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(i) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 10(j) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 9.
Fig. 11 is a process flow chart that shows a rear-
face polishing process and a dicing process of a
semiconductor wafer in a conventional manufactur-
ing method of a semiconductor device.
Fig. 12(a) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
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flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.

Fig. 12(b) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.
Fig. 12(c) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.
Fig. 12(d) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.
Fig. 12(e) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.
Fig. 12(f) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.
Fig. 12(g) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 11.
Fig. 13 is an explanatory drawing that shows a
chemical etching process in another conventional
manufacturing method of a semiconductor device.
Fig. 14(a) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during a chemical etching process in still
another conventional manufacturing method of the
semiconductor device.
Fig. 14(b) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during a chemical etching process in still
another conventional manufacturing method of the
semiconductor device.
Fig. 14(c) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during a chemical etching process in still
another conventional manufacturing method of the
semiconductor device.
Fig. 14(d) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-

essed during a chemical etching process in still
another conventional manufacturing method of the
semiconductor device.

Fig. 15 is a process flow chart that shows a rear-
face polishing process and a dicing process of a
semiconductor wafer in a conventional manufactur-
ing method of a semiconductor device.
Fig. 16(a) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 15.
Fig. 16(b) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 15.
Fig. 16(c) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 15.
Fig. 16(d) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 15.
Fig. 16(e) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 15.
Fig. 16(f) is an explanatory drawing that shows a
state in which the semiconductor wafer is proc-
essed during the rear-face polishing process and
the dicing process in accordance with the process
flow chart in the manufacturing method of the sem-
iconductor device shown in Fig. 15.
Figs. 17(a) through 17(e) are explanatory drawings
that show processes in which a rear-face polishing
process is carried out in another conventional man-
ufacturing method of a semiconductor device.

DESCRIPTION OF THE EMBODIMENTS

[Embodiment 1]

[0039] Referring to Figs. 1 through 6, the following
description will discuss one embodiment of the present
invention.
[0040] The manufacturing method of a semicon-
ductor device in accordance with the present embodi-
ment is a method in which, after a semi-full dicing
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process has been carried out from the front face (ele-
ment formation face) bearing semiconductor elements
of a disk-shaped semiconductor wafer, processes such
as a rear-face polishing process, a dividing process to
each piece of chips and a removing process of a dam-
aged layer (defective areas) such as, an machining-
affected layer and fine cracks, caused by the semi-full
dicing process, are simultaneously carried out.

[0041] Referring to Fig. 1 and Fig. 2, an explanation
will be given of processes from the dicing process to the
polishing process in the manufacturing method of the
semiconductor device of the present embodiment.
[0042] Fig. 1 is a process flow chart that shows the
rear-face polishing process to the dicing process of a
semiconductor wafer in the manufacturing method of a
semiconductor device in accordance with the present
embodiment. Figs. 2(a) through 2(g) are cross-sectional
views that show states in which a semiconductor wafer
1 is processed in accordance with the process flow
chart shown in Fig. 1.
[0043] As illustrated in Fig. 1, the manufacturing
method of a semiconductor device in accordance with
the present embodiment includes the following proc-
esses:

step S1: wafer test process
step S2: dicing tape affixing process
step S3: semi-full dicing process
step S4: dicing tape separation process
step S5: chemical etching resistant protective layer
formation process (protective layer formation proc-
ess)
step S6: chemical etching process
step S7: chemical etching resistant protective layer
separation process and shifting process of semi-
conductors between trays (protection layer remov-
ing process)

[0044] Therefore, the following description will dis-
cuss each of the above-mentioned processes following
the sequence of the processes.

*From wafer test process to dicing tape separation proc-
ess

[0045] Since the wafer test process (S1, Fig. 2(a)),
the dicing tape affixing process (S2, Fig. 2(b)) and the
semi-full dicing process (S3, Fig. 2(c)) are the same as
those conventionally carried out, the description thereof
is given only briefly.
[0046] Upon completion of the wafer test (S1, Fig.
2(a)), the rear face of the semiconductor wafer 1 is
affixed to dicing tape 6 (S2, Fig. 2(b)) through a metal
carrier frame 5 attached to the peripheral portion of the
dicing tape 6 (S2, Fig. 2(b)). In this state, from the front
face (element formation face) of the semiconductor 1, a
groove is formed to a predetermined depth along the
outer shape of the element formed on the front face

(semi-full dicing) (S3, Fig. 2(c)). Thus, a dicing residual
portion is left on the rear-face side of the semiconductor
wafer 1. Here, the conditions of the semi-full dicing are
set, for example, at 40000 rpm in the number of revolu-
tions, 80 mm/sec in a transfer speed, and approximately
40 to 60 µm in the thickness (dicing residual amount) of
the dicing residual portion.

[0047] Thereafter, in the dicing tape separation
process (S4, Fig. 2(d)), the semiconductor wafer 1 is
placed on a porous stage with its polished face facing
down, and then subjected to a vacuum suction process
so as to separate the dicing tape 6 placed thereon.

*Chemical etching resistant protective layer formation
process

[0048] In the chemical etching resistant protective
layer formation process (S5, Fig. 2(e)), a film 13 having
a chemical etching resistant property is formed on the
front face (element formation face) of the semiconductor
wafer 1.
[0049] More specifically, as illustrated in Fig. 2(e), a
carrier frame (protective layer holding means) 14 (Fig.
3), made of metal or resin with its entire surface coated
with fluororesin, is attached to the external portion of the
film 13, in a manner so as to surround the perimeter of
an area to which the semiconductor wafer 1 is to be
affixed. Through this carrier frame 14, the front face
(element formation face) of the semiconductor wafer 1
is affixed to the film 13 which has a chemical etching
resistant property. Here, with respect to the carrier
frame 14, an explanation will be given later.
[0050] With respect to the film 13, various film
materials, such as those of ultraviolet (UV) separation
type, thermal foaming type or adhesive type, having a
chemical etching resistant property may be used. With
respect to those of the ultraviolet separation type, for
example, chemical etching resistant films ((PET) poly-
ethylene terephthalate) or polyolefin) coated with a
ultraviolet separation type bonding agent having a
chemical etching resistant property are listed. With
respect to those of the thermal foaming type, chemical
etching resistant films (PET) coated with a thermal
foaming type bonding agent having a chemical etching
resistant property are listed. With respect to those of the
adhesive type, chemical etching resistant films (polyeth-
ylene) coated with an adhesive type bonding agent hav-
ing a chemical etching resistant property are listed.
Here, as for the bonding agent, a chemical etching
resistant material such as fluorine is preferably used.
[0051] Moreover, in order to prevent penetration of
etchant from the bonding faces of the front face of the
semiconductor wafer 1, the bonding agent for bonding
the film 13 may also have a chemical etching resistant
property. Furthermore, at the time of affixing the film 13
onto the semiconductor wafer 1, provision is made so as
not to let bubbles enter between the surface of the sem-
iconductor wafer 1 and the film 13. This is because, if
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there are any bubbles between the semiconductor wafer
1 and the surface of the film 13, the front face (element
formation face) of the semiconductor wafer 1 might be
etched during a chemical etching process.

*Chemical etching process

[0052] In the chemical etching process (S6, Fig.
2(f)), with the front face of the semiconductor wafer 1
(element formation face) being protected by the film 13,
a damaged area on a cut face 7a of a semiconductor
chip 7 resulted from a semi-full dicing process (S3, Fig.
2(c)) is removed by the chemical etching process, and
the rear-face polishing process of the semiconductor
wafer 1 and the dividing process thereof into individual
semiconductor chips 7 are also carried out.
[0053] In other words, the semiconductor wafer 1,
affixed onto the film 13 secured to the carrier frame 14,
is immersed into, for example, a hydro-fluoric acid
based etchant at a normal temperature of 25°C. Thus,
while the front face (element formation face) being pro-
tected by the film 13, the semiconductor wafer 1 is
chemically etched so that it becomes possible to simul-
taneously carry out the rear-face polishing process of
the semiconductor wafer 1, the dividing process into
individual semiconductor chips 7 and the removing
process of a damaged layer, such as a machining-
affected layer and cracks, in the cut face 7a of the sem-
iconductor chip 7 due to the semi-full dicing process.
[0054] In the etchant, first, the semiconductor wafer
1 is etched from the rear face of the semiconductor chip
7 in the thickness direction. In this case, the dicing
residual portion is simultaneously etched from the rear
face so that when the etching has reached the dicing
residual amount of the semi-full dicing process, the
semiconductor wafer 1 is separated into semiconductor
chips 7. Then, after the separation into the semiconduc-
tor chips 7, the etchant enters a groove between the
adjacent semiconductor chips 7, with the result that the
conductor chip 7 is also etched in the width direction
from the cut surface 7a; thus, the damaged layer (defec-
tive areas) resulted from the semi-full dicing process is
also removed. Here, the application of a bonding agent
having a chemical etching resistant property in joining
the semiconductor wafer 1 to the film 13 makes it possi-
ble to prevent the etchant from entering the bonding
face of the semiconductor wafer 1 and from etching the
front face (element formation face).
[0055] Here, since the rate of the chemical etching
is approximately 3 to 4 µm/minute, the damaged layer
(defective areas) such as a machining-affected layer
can be removed in approximately 1 to 1.5 minutes.
Therefore, the chemical etching process, including the
time required for etching for dividing into the semicon-
ductor chips 7 (where the thickness of the dicing resid-
ual portion (dicing residual amount) is set to
approximately 40 to 60 µm), is complete in approxi-
mately 20 minutes.

*Separation of the protective layer having a chemical
etching resistant property and shifting processes
between trays

[0056] In the separation of the protective layer hav-
ing a chemical etching resistant property and the shift-
ing processes between trays (S7, Fig. 2(g)), the film 13
is removed and the individual semiconductor chips 7
are shifted to trays.
[0057] In other words, after the chemical etching
process (S6, Fig. 2(f)), this is washed with pure water so
as to wash the chemical etchant away, and subjected to
a process for reducing the bonding strength of the film
13. Thereafter, the semiconductor chips 7 are picked up
one by one by using a suction collet from the rear face
and these are shifted to trays for individual chips.
[0058] In the case when the film 13 is a chemical
etching resistant film of a ultraviolet separation type,
ultraviolet rays having an intensity of 200 to 300 mJ/cm2

are directed to the semiconductor chips 7 from the front
face thereof for 2 to 3 seconds so as to reduce the bond-
ing strength of the film 13. In the case when the film 13
is a chemical etching resistant film of a thermal foaming
type, the semiconductor chips 7 are transported to a
stage having a thermal heater function, and secured
thereto with the film 13 that is a thermal foaming tape
facing down, and this is heated at 120°C for 30 seconds
so as to reduce the adhesive strength of the film 13.
Here, in the case when the film 13 is a chemical etching
resistant film of a sticking type, since the adhesive
strength is set so that only one of the semiconductor
chips 7 is picked up by using the suction collet from rear
face and shifted to a tray, it is not necessary to reduce
the adhesive strength.
[0059] Next, an explanation will be given of a device
used for the above-mentioned chemical etching proc-
ess.
[0060] In the above-mentioned chemical etching
process (S6, Fig. 2(f)), the semiconductor wafer 1 is
immersed in an etchant so as to be chemically etched.
In this case, with respect to a carrier frame 14 to which
the film 13 is bonded, those having a ring shape with a
flat bonding face for the film 13, made of metal or resin
with its entire surface being covered with fluororesin
coat having a chemical etching resistant property as
illustrated in Figs. 3(a) and 3(b) may be adopted. The
outer shape of the carrier frame 14 is designed so that
a position securing notched portion is desirably formed
therein depending on the devices.
[0061] Moreover, in the chemical etching process,
instead of the immersing process to the etchant, the
etchant may be discharged onto the semiconductor
wafer 1 as in the case of the aforementioned prior art 2.
[0062] More specifically, as illustrated in Fig. 5, a
semiconductor wafer 3, which has been subjected to a
rear-face polishing process and affixed onto the front
face of a film 13, is attached to a wafer fixing base 9 that
is allowed to freely rotate on a rotary axis 10 with its rear
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face facing an etching spouting nozzle 11 located
above. Then, with the wafer fixing base 9 being rotated
at a high speed, an etchant is discharged onto the rear
face of the semiconductor wafer 3 that faces up through
the etchant spouting nozzle 11 while a cooling fluid (for
example, pure water or nitrogen gas) that is inert to the
etching reaction is discharged on the front face (ele-
ment formation face) of the semiconductor wafer 3 that
faces down, through a fluid spouting nozzle 12.

[0063] Here, in Fig. 5, a carrier frame (protective
layer holding means) 14', made of metal or resin, the
entire surface of which is fluororesin coated so as to
impart a chemical etching resistant property, is affixed
to the same face of the film 13 on which the semicon-
ductor wafer 3 has been affixed. In this case, when the
etchant resides inside the carrier frame 14' on the film
13 at the time of the chemical etching process, it is
highly possible that a reduction in the etching rate or
deviations in the rate depending on places might occur.
For this reason, as illustrated in Figs. 4(a) and 4(b),
grooves (draining means) 14'a, having a radial shape,
are formed in the carrier frame 14' on its affixing face to
the film 13 so as to discharge the residual etchant on
the film 13. Moreover, the outer shape of the carrier
frame 14 is designed so that a position securing
notched portion is desirably formed therein depending
on the devices.
[0064] In contrast, as illustrated in Fig. 6, the carrier
frame 14 may be affixed to the face of the film 13 oppo-
site to the face to which the semiconductor wafer 3 has
been affixed. In this case, since no etchant resides on
the film 13 at the time of the chemical etching process,
it is possible to use the carrier frame 14 without the
need for providing a draining outlet such as the grooves
14'a of the carrier frame 14'.
[0065] As described above, even in the case of the
application of the device shown in Fig. 5 or Fig. 6, by
using the chemical etching process, a damaged layer
(defective areas) on the rear face of the semiconductor
water 3 caused by the polishing process and a dam-
aged layer (defective areas) such as a machining-
affected layer and fine cracks in the chip cut face
caused by the semi-full dicing process, can be removed
while the front face (element formation face) of the sem-
iconductor wafer 3 being protected, and simultaneously
with these processes, the rear-face polishing process of
the semiconductor wafer 3 and the separation to individ-
ual chips from the semi-full dicing state through the
removal of the dicing residual portion can be carried out
at the same time.
[0066] Additionally, the above description exempli-
fied a semiconductor wafer 3 after having been sub-
jected to the rear-face polishing process; however,
instead of the semiconductor wafer 3, the semiconduc-
tor wafer 1 prior to the rear-face polishing process may
be attached so as to be subjected to the chemical etch-
ing process.
[0067] Moreover, in Fig. 3 or Fig. 4, the carrier

frame 14, 14' is attached to the periphery of the film 13
in a manner so as to surround the entire circumference
of the semiconductor wafer 1. Here, the entire circum-
ference of the semiconductor wafer 1 refers to an entire
circumferential side face with respect to the center axis
in the thickness direction of a disk-shaped semiconduc-
tor wafer 1. However, with respect to the carrier frame
14, 14', any shape may be adopted as long as it can
hold the film 13 with a uniform tension, and it is not lim-
ited by the shape shown in Fig. 3 or Fig. 4. Moreover,
the shape and the installation position of the groove 14'
is not limited by the one shown in Fig. 4, and can be
designed desirably depending on conditions in the man-
ufacturing process.

[0068] As described above, with the manufacturing
method of the semiconductor device in accordance with
the present embodiment, it becomes possible to simul-
taneously carry out the rear-face polishing process of
the semiconductor wafer 1, the dividing process into
individual semiconductor chips 7 and the removing
process of a damaged layer, such as a machining-
affected layer and cracks, in the cut face 7a of the sem-
iconductor chip 7 due to the semi-full dicing process.
[0069] Therefore, since the breaking process after
the semi-full dicing process, which used to be required
conventionally, is no longer necessary, it becomes pos-
sible to reduce the number of processes, and also to
avoid chips and cracks that would occur during the
breaking process.
[0070] Moreover, by adopting a carrier system
using a carrier frame 14(14'), the chemical etching can
be carried out on the basis of each sheet of the semi-
conductor wafer 1 or on the basis of one lot including a
plurality of sheets thereof; therefore, it is advantageous
from the viewpoint of massproduction.
[0071] Furthermore, the carrier frame 14 (14') holds
the film 13 to which the semiconductor chips 7 are
bonded with a uniform tension; therefore, it is possible
to prevent a reduction in the rigidity in the entire semi-
conductor wafer 1 which occurs when the semiconduc-
tor wafer 1 in a semi-full dicing state is divided into
individual semiconductor chips 7 following the progress
of the chemical etching. As a result, it becomes possible
to prevent deviations in the amount of etching due to
residual etchant as well as contact between the divided
semiconductor chips 7, caused by deflection in the film
13 occurring at the time of a reduction in the rigidity
thereof.

[Embodiment 2]

[0072] Referring to Figs. 7 and 8, the following
description will discuss another embodiment of the
present invention. Here, for convenience explanation, in
the present embodiment, those members that have the
same functions and that are described in Embodiment 1
are indicated by the same reference numerals and the
description thereof is omitted.
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[0073] In the manufacturing method of the semicon-
ductor device in accordance with the present embodi-
ment, the semi-full dicing is carried out from the rear
face of a semiconductor wafer.

[0074] Referring to Figs. 7 and 8, an explanation will
be given of processes from the dicing process to the
polishing process in the manufacturing method of the
semiconductor device of the present embodiment.
[0075] Fig. 7 is a process flow chart that shows
processes from the dicing process to the rear-face pol-
ishing process of a semiconductor wafer in the manu-
facturing method of a semiconductor device in
accordance with the present embodiment. Figs. 8(a)
through 8(e) are cross-sectional views that show states
in which a semiconductor wafer 1 is processed in
accordance with the process flow chart shown in Fig. 7.
[0076] As illustrated in Fig. 7, the manufacturing
method of a semiconductor device in accordance with
the present embodiment includes the following proc-
esses:

step S11: wafer test process
step S12: affixing process for a tape for dicing and
for chemical etching resistance (protective layer
forming process)
step S13: semi-full dicing process
step S14: chemical etching process
step S15: separation process for the tape for dicing
and for chemical etching resistance and shifting
process of semiconductors between trays (protec-
tive layer forming process)

[0077] Therefore, the following description will dis-
cuss each of the above-mentioned processes following
the sequence of the processes.

*Wafer test process

[0078] The wafer test process (S11, Fig. 8(a)) is the
same as the wafer test process (S1 of Fig. 1, Fig. 2(a))
of the aforementioned Embodiment 1. In other words, it
is the same as the Prior Art 1 (S101 of Fig. 11, Fig.
12(a)).

*Affixing process for a tape for dicing and chemical etch-
ing resistance

[0079] In the affixing process for a tape for dicing
and for chemical etching resistance (S12, Fig. 8(b)), a
film 16, which serves as a protective layer (tape) for dic-
ing and chemical etching, is affixed on the front face
(element formation face) of a semiconductor wafer 1.
[0080] More specifically, as illustrated in Fig. 8(b), a
carrier frame 14' (Fig. 4), made of metal or resin with its
entire surface coated with fluororesin, is attached to the
peripheral portion of the film 16, in a manner so as to
surround the perimeter of an area to which the semicon-
ductor wafer 1 is to be affixed, and through this carrier

frame 14', the film 16 is affixed to the front face of the
semiconductor wafer 1. Here, the front face to which the
carrier frame 14' is affixed is the same surface as the
semiconductor wafer 1.

[0081] With respect to the film 16, in the same man-
ner as Embodiment 1, various film materials having a
chemical etching resistant property, such as those of
ultraviolet separation type, thermal foaming type or
adhesive type, may be used.
[0082] Moreover, in order to prevent penetration of
etchant from the bonding faces between the front face
of the semiconductor wafer 1 and the film 16, the bond-
ing agent for bonding the film 16 may also have a chem-
ical etching resistant property. Furthermore, at the time
of affixing the film 16 to the semiconductor wafer 1, pro-
vision is made so as not to let bubbles enter between
the surface of the semiconductor wafer 1 and the film
16. This is because, if there are any bubbles between
the semiconductor wafer, the front face (element forma-
tion face) of the semiconductor wafer 1 might be etched
at the time of a chemical etching process.
[0083] Moreover, by using a carrier frame 14' made
of metal or resin coated with fluororesin having chemi-
cal etching resistance, the chemical etching can be car-
ried out on the basis of each sheet of the semiconductor
wafer 1 or on the basis of one lot including a plurality of
sheets thereof.

*Semi-full dicing process

[0084] In the semi-full dicing process (S13, Fig.
8(c)), a semi-full dicing process is carried out from the
rear face of the semiconductor wafer 1. Thus, a dicing
residual portion is left on the front-face (element forma-
tion face) side of the semiconductor wafer 1. Here, the
conditions of the semi-full dicing are set, for example, at
40000 rpm in the number of revolutions, 80 mm/sec in a
transfer speed, and approximately 40 to 60 µm in the
thickness (dicing residual amount) of the dicing residual
portion.

*Chemical etching process

[0085] In the chemical etching process (S14, Fig.
8(d)), with the front face of the semiconductor wafer 1
(element formation face) being protected by the film 16,
a damaged area on a cut face 7a of a semiconductor
chip 7 resulted from a semi-full dicing process (S13, Fig.
8(c)) is removed by the chemical etching process, and
the rear-face polishing process of the semiconductor
wafer 1 and the dividing process thereof into individual
semiconductor chips 7 are also carried out.
[0086] In other words, the semiconductor wafer 1,
affixed onto the film 16 secured to the carrier frame 14',
is immersed into, for example, a hydro-fluoric acid
based etchant at a normal temperature of 25 °C. Thus,
while the front face being protected by the film 16, the
semiconductor wafer 1 is chemically etched so that it
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becomes possible to simultaneously carry out the rear-
face polishing process of the semiconductor wafer 1,
the dividing process into individual semiconductor chips
7 and the removing process of a damaged layer, such
as a machining-affected layer and cracks, in the cut face
7a of the semiconductor chip 7 due to the semi-full dic-
ing process.

[0087] In the etchant, first, the semiconductor wafer
1 is etched from the rear face thereof in the thickness
direction of the semiconductor chip 7. Simultaneously,
since the etchant enter a groove between the adjacent
semiconductor chips 7, the dicing residual portion is
etched from the rear face so that when the etching has
reached the front face (element formation face) of the
semiconductor wafer 1 through the dicing residual
amount, the semiconductor wafer 1 is separated into
semiconductor chips 7. Moreover, at the same time, the
semiconductor chip 7 is also etched in the width direc-
tion from the cut surface 7a; thus, the damaged layer
(defective areas) resulted from the semi-full dicing proc-
ess is also removed. Here, the application of a bonding
agent having a chemical etching resistant property in
affixing the semiconductor wafer 1 onto the film 16
makes it possible to prevent the etchant from entering
the bonding face of the semiconductor wafer 1 and from
etching the front face.
[0088] Here, in the case when the same conditions
as Embodiment 1 are used, since the rate of the chem-
ical etching is approximately 3 to 4 µm/minute, the dam-
aged layer (defective areas) such as a machining-
affected layer can be removed in approximately 1 to 1.5
minutes. Therefore, the chemical etching process,
including the time required for etching for dividing into
the semiconductor chips 7 (where the thickness of the
dicing residual portion (dicing residual amount) is set to
approximately 40 to 60 µm), is complete in approxi-
mately 20 minutes.
[0089] As described above, the chemical etching
makes it possible to simultaneously carry out the rear-
face polishing process of the semiconductor wafer 1,
the dividing process into individual semiconductor chips
7 and the removing process of a damaged layer, such
as a machining-affected layer and cracks, in the cut face
7a of the semiconductor chip 7 due to the semi-full dic-
ing process.
[0090] Therefore, since the breaking process after
the semi-full dicing process, which used to be required
conventionally, is no longer necessary, it becomes pos-
sible to reduce the number of processes, and also to
avoid chips and cracks that would occur during the
breaking process.
[0091] Moreover, by adopting a carrier system
using the carrier frame 14', the chemical etching can be
carried out on the basis of each sheet of the semicon-
ductor wafer 1 or on the basis of one lot including a plu-
rality of sheets thereof; therefore, it is advantageous
from the viewpoint of massproduction.
[0092] Furthermore, the carrier frame 14' holds the

film 16 to which the semiconductor chips 7 are bonded
with a uniform tension; therefore, it is possible to prevent
a reduction in the rigidity in the entire semiconductor
wafer 1 which occurs when the semiconductor wafer 1
in a semi-full dicing state is divided into individual semi-
conductor chips 7 following the progress of the chemical
etching. As a result, it becomes possible to prevent devi-
ations in the amount of etching due to residual etchant
as well as contact between the divided semiconductor
chips 7, caused by deflection in the film 13 occurring at
the time of a reduction in the rigidity thereof.

*Separation process for the tape for dicing and for
chemical etching resistance and shifting process of
semiconductors between trays

[0093] In the separation process for the tape for dic-
ing and for chemical etching resistance and shifting
process of semiconductors between trays (S15, Fig.
8(e)), the film 16 is removed and the individual semicon-
ductor chips 7 are shifted to trays.
[0094] In other words, after the chemical etching
process (S14, Fig. 8(d)), this is washed with pure water
so as to wash the chemical etchant away, and subjected
to a process for reducing the bonding strength of the
film 16. Thereafter, the semiconductor chips 7 are
picked up one by one by using a suction collet from the
rear face and these are shifted to trays for individual
chips. Here, with respect to the process for reducing the
adhesive strength of the film 16, the same process for
reducing the adhesive strength of film 13 in Embodi-
ment 1 is used; and optimal processes, such as ultravi-
olet irradiation or application of heat, can be selected
depending on characteristics of the film 16.
[0095] As described above, with the manufacturing
method of a semiconductor device of the present
embodiment, since the protective tape exchanging
process of the semiconductor wafer is eliminated, it
becomes possible to reduce the number of processes,
and since the reinforcing action is exerted by the film 16
from the semi-full dicing to the separation to individual
chips 7, it becomes possible to prevent damages such
as scratches to the semiconductor element due to mis-
handling at the time of the exchanging process.

[Embodiment 3]

[0096] Referring to Figs. 9 and 10, the following
description will discuss still another embodiment of the
present invention. Here, for convenience explanation, in
the present embodiment, those members that have the
same functions and that are described in Embodiments
1 and 2 are indicated by the same reference numerals
and the description thereof is omitted.
[0097] In the manufacturing method of the semicon-
ductor device in accordance with the present embodi-
ment, the rear-face polishing process is carried out prior
to the semi-full dicing. Additionally, the method dis-
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closed in the present embodiment can be applied to
Embodiments 1 and 2.

[0098] Referring to Figs. 9 and 10, an explanation
will be given of processes from the rear-face polishing
process to the polishing process in the manufacturing
method of the semiconductor device of the present
embodiment.
[0099] Fig. 9 is a process flow chart that shows
processes from the rear-face polishing process to the
polishing process of a semiconductor wafer in the man-
ufacturing method of a semiconductor device in accord-
ance with the present embodiment. Figs. 10(a) through
10(j) are cross-sectional views that show states in which
a semiconductor wafer 1 is processed in accordance
with the process flow chart shown in Fig. 7.
[0100] As illustrated in Fig. 9, the manufacturing
method of a semiconductor device in accordance with
the present embodiment includes the following proc-
esses:

step S21: affixing process for a protective tape
step S22: wafer rear-face polishing process (rear-
face polishing process)
step S23: separation process for the protective tape
step S24: washing process
step S25: wafer test process
step S26: affixing process for a dicing tape
step S27: semi-full dicing process
step S28: separation process for the dicing tape
step S29: formation process for a protective layer
having a chemical etching resistant property
step S30: chemical etching process
step S31: separation process for the protective
layer having a chemical etching resistant property
and shifting process of semiconductors between
trays

(protective layer removing process)

[0101] Therefore, the following description will dis-
cuss each of the above-mentioned processes following
the sequence of the processes.

*Processes from the affixing process for a protective
layer to the wafer test

[0102] First, a protective tape 2 formed by stacking
an acrylic bonding agent on one surface of a plastic film
in order to protect the front face (element formation
face) of a semiconductor wafer 1 prior to a rear-face pol-
ishing process (S21, Fig. 10(a)). Next, after polishing
the rear face of the semiconductor wafer 1 (S22, Fig.
10(b)), the protective tape 2 is separated from the sem-
iconductor wafer 3 after completion of the rear-face pol-
ishing process (S23, Fig. 10(c)).
[0103] Here, with respect to the separation method
for the protective tape 2 in step S23, as shown in Fig.
10(c), a method is proposed in which separation is
made by using a separation tape 4 having an adhesive

strength greater than the adhesive strength between
the protective tape 2 and the semiconductor wafer 3.

[0104] Thereafter, the semiconductor wafer 3 hav-
ing been subjected to the rear-face polishing process is
washed by pure water, etc. (S24, Fig. 10(d)), and
loaded to the next process after having been subjected
to a wafer test (S25, Fig. 10(d)).

*Processes from the affixing process for a dicing tape to
the separation process for the protective layer having a
chemical etching resistant property and the shifting
process of semiconductors between trays

[0105] With respect to the affixing process for a dic-
ing tape (S26, Fig. 10(e)), the semi-full dicing process
(S27, Fig. 10(f)), the separation process for the dicing
tape (S28, Fig. 10(g)), the formation process for a pro-
tective layer having a chemical etching resistant prop-
erty (S29, Fig. 10(h)), the chemical etching process
(S30, Fig. 10(i)), the separation process for the protec-
tive layer having a chemical etching resistant property
and the shifting process of semiconductors between
trays (S31, Fig. 10(j)) are the same as those carried out
in Embodiment 1 (S2 to S7 of Fig. 1 and Figs. 2(b) to
2(g)).
[0106] As described above, with the manufacturing
method of a semiconductor device in accordance with
the present embodiment, the damaged layer (defective
areas), such as a machining-affected layer and fine
cracks, on the rear face of a semiconductor wafer
resulted from the rear-face polishing process can be
removed by the chemical etching; thus, it becomes pos-
sible to eliminate an unwanted stress exerted on the
polished face and deflection in the semiconductor wafer,
which have been conventional problems. Moreover,
these effects are particularly advantageous in the man-
ufacturing process of thin-film semiconductor wafers
which have difficulties in transporting and handling.
[0107] Additionally, the scope of the present inven-
tion is not intended to be limited by the above-men-
tioned embodiments, and various modifications may be
made within the scope of the present invention; for
example, the following arrangements may be proposed.
[0108] The manufacturing method of a semicon-
ductor device of the present invention, which is a semi-
conductor-wafer polishing and dicing method for
dividing the semiconductor wafer into individual
devices, may have the steps of: semi-full dicing the
semiconductor wafer from the front face (element for-
mation face); forming a protective layer having a chemi-
cal etching resistant property on the front face of the
semiconductor wafer; removing damaged areas (defec-
tive areas), such as a machining-affected layer and fine
cracks, on a chip cut face resulted from the semi-full dic-
ing process, by using chemical etching while the front
face of the semiconductor wafer being protected, as
well as simultaneously carrying out a wafer rear-face
polishing process and a removing process of a dicing
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residual portion from a semi-full dicing state by the
chemical etching so that the semiconductor wafer is
divided into individual chips; and removing the protec-
tive layer having a chemical etching resistant property.

[0109] With this method, the chemical etching
makes it possible to simultaneously carry out: the
removing process of the damaged layer (defective
areas) such as, a machining-affected layer and fine
cracks, in the rear face of the semiconductor wafer and
the cut face resulted from the rear-face polishing proc-
ess and the semi-full dicing process; and the removing
process of the dicing residual portion from the semi-full
dicing state. Thus, it is possible to eliminate the break-
ing process, to prevent cracks and chips that used to
occur at the time of breaking, and consequently to
reduce the number of processes.
[0110] Moreover, since the semiconductor wafer
can be dealt on the basis of each piece as well as on the
basis of one lot, it is superior in the working efficiency at
the time of massproduction, and particularly advanta-
geous in the manufacturing process of thin-film semi-
conductor wafers which have difficulties in transporting
and handling.
[0111] Moreover, since the semiconductor wafer is
transported by using a carrier frame made of metal or
resin, the chemical etching process can be carried out
by a lot process using an immersing process into an
etchant. Furthermore, a chemical etching device, etc.,
which discharges etchant onto the semiconductor wafer
rotating at a high speed, is also applicable; thus, an opti-
mal method can be adopted depending on manufactur-
ing conditions.
[0112] The manufacturing method of a semicon-
ductor device of the present invention, which is a semi-
conductor-wafer polishing and dicing method for
dividing the semiconductor wafer into individual
devices, may have the steps of: forming a protective
layer having dicing resistant and chemical etching
resistant properties on the front face (element formation
face) of the semiconductor wafer; semi-full dicing the
semiconductor wafer from the rear face of the semicon-
ductor water; removing damaged areas (defective
areas), such as a machining-affected layer and fine
cracks, on a chip cut face resulted from the semi-full dic-
ing process, by using chemical etching while the front
face (element formation face) of the semiconductor
wafer being protected, as well as simultaneously carry-
ing out a wafer rear-face polishing process and a
removing process of a dicing residual portion from a
semi-full dicing state by the chemical etching so that the
semiconductor wafer is divided into individual chips; and
removing the protective layer having a chemical etching
resistant property.
[0113] With this method, when the semi-full dicing
method from the rear face is used, it is possible to elim-
inate the protective tape exchanging process on the
semiconductor wafer, consequently to reduce the
number of processes, and also to prevent damages,

etc., to the semiconductor element due to mishandling,
etc. at the time of shifting the semiconductor wafer
between processes.

[0114] The manufacturing method of a semicon-
ductor device of the present invention, which is a semi-
conductor-wafer polishing and dicing method for
dividing the semiconductor wafer into individual
devices, may have the steps of: after polishing the sem-
iconductor wafer prior to dicing, semi-full dicing the
semiconductor wafer from the front face (element for-
mation face) or the rear face of the semiconductor
wafer; forming a protective layer having a chemical
etching resistant property on the front face of the semi-
conductor wafer; removing damaged areas (defective
areas), such as a machining-affected layer and fine
cracks, on the rear face of the semiconductor wafer
resulted from the rear-face polishing process, as well as
damaged areas (defective areas) on a chip cut face
resulted from the semi-full dicing process, by using
chemical etching while the front face of the semiconduc-
tor wafer being protected, as well as simultaneously car-
rying out a wafer rear-face polishing process and a
removing process of a dicing residual portion from a
semi-full dicing state by the chemical etching so that the
semiconductor wafer is divided into individual chips; and
removing the protective layer having a chemical etching
resistant property.
[0115] In the manufacturing method of a semicon-
ductor device of the present invention, the protective
layer having a chemical etching resistant property may
be a chemical etching resistant film of any of ultraviolet
separation type, thermal foaming type and adhesive
type.
[0116] In the manufacturing method of a semicon-
ductor device of the present invention, the protective
layer having a chemical etching resistant property,
which is affixed onto the front face (element formation
face) of the semiconductor wafer, may be bonded to a
carrier frame made of metal or resin, the entire surface
of which is fluororesin-coated.
[0117] In the manufacturing method of a semicon-
ductor device of the present invention, the carrier frame
may be provided with grooves, having a radial shape, for
draining the etchant.
[0118] The manufacturing method of a semicon-
ductor device of the present invention may have the
steps of: semi-full dicing the semiconductor wafer from
the element formation face so as to leave a dicing resid-
ual portion having a predetermined thickness on the
side of the rear face that is the opposite face to the ele-
ment formation face of the semiconductor wafer; form-
ing a protective layer having a chemical etching
resistant property on the element formation face of the
semiconductor wafer; chemically etching the semicon-
ductor wafer having the protective layer formed on its
element formation face from the rear face side so as to
carry out a rear-face polishing process of the semicon-
ductor wafer, a dividing process of the semiconductor
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wafer into individual semiconductor chips and a remov-
ing process of damaged areas on a cut face of the sem-
iconductor wafer resulted from the semi-full dicing
process; and removing the protective layer having a
chemical etching resistant property.

[0119] With the above-mentioned method, after the
semi-full dicing from the element formation face (front
face), the semiconductor wafer, which has the protec-
tive layer formed on the element formation face, is
chemically etched with the element formation face
being protected by the protective layer in the chemical
etching process so that the rear-face polishing process
of the semiconductor wafer, the dividing process into
individual semiconductor chips and the removing proc-
ess of damaged areas such as a machining-affected
layer and fine cracks on a cut face of the semiconductor
chip resulted from the semi-full dicing process are
simultaneously carried out.
[0120] In other words, in the chemical etching proc-
ess, first, the semiconductor wafer is etched from the
rear face thereof in the thickness direction of the semi-
conductor chip. At this time, the dicing residual portion
is simultaneously etched from the rear face so that
when the etching has reached the thickness of the dic-
ing residual portion (dicing residual amount) left in the
semi-full dicing process, the semiconductor wafer is
divided into individual semiconductor chips. After the
semiconductor chips have been separated, the etchant
is allowed to enter a groove between the adjacent sem-
iconductor chips formed in the semi-full dicing process,
with the result that the semiconductor chip is etched
also in the width direction from its cut face; thus, it is
possible to remove damaged areas resulted from the
semi-full dicing process.
[0121] As described above, with the above-men-
tioned method, the chemical etching makes it possible
to simultaneously carry out the rear-face polishing proc-
ess of the semiconductor wafer, the dividing process
into individual semiconductor chips and the removing
process of a damaged layer, such as a machining-
affected layer and cracks, in the cut face of the semicon-
ductor chip due to the semi-full dicing process.
[0122] Therefore, since the breaking process after
the semi-full dicing process, which used to be required
conventionally, is no longer necessary, it becomes pos-
sible to reduce the number of processes, and also to
avoid chips and cracks that would occur during the
breaking process. Consequently, it becomes possible to
carry out the polishing process and the dicing process
safely without causing damages to the semiconductor
wafer and without raising the problem of chipping.
[0123] The manufacturing method of a semicon-
ductor device of the present invention may have the
steps of: forming a protective layer having dicing resist-
ant and chemical etching resistant properties on the
element formation face of the semiconductor wafer;
semi-full dicing the semiconductor wafer from the side
of the rear face that is the opposite face to the element

formation face of the semiconductor so as to leave a
dicing residual portion having a predetermined thick-
ness on the element formation face side of the semicon-
ductor wafer; chemically etching the semiconductor
wafer having the protective layer formed on its element
formation face from the rear face side so as to carry out
a rear-face polishing process of the semiconductor
wafer, a dividing process of the semiconductor wafer
into individual semiconductor chips and a removing
process of damaged areas on a cut face of the semicon-
ductor wafer resulted from the semi-full dicing process;
and removing the protective layer having a chemical
etching resistant property.

[0124] With the above-mentioned method, the sem-
iconductor wafer, which has been subjected to the semi-
full dicing from the rear face after the formation of the
protective layer on its element formation face, is chemi-
cally etched with the element formation face being pro-
tected by the protective layer in the chemical etching
process so that the rear-face polishing process of the
semiconductor wafer, the dividing process into individ-
ual semiconductor chips and the removing process of
damaged areas such as a machining-affected layer and
fine cracks on a cut face of the semiconductor chip
resulted from the semi-full dicing process are simultane-
ously carried out.
[0125] In other words, in the chemical etching proc-
ess, first, the semiconductor wafer is etched from the
rear face thereof in the thickness direction of the semi-
conductor chip. Simultaneously with this process, since
the etchant is allowed to enter a groove between the
adjacent semiconductor chips formed in the semi-full
dicing process, the dicing residual portion is etched
from the rear face side with the result that when the
etching has progressed to the dicing residual amount
and reached the element formation face of the semicon-
ductor wafer, the semiconductor wafer is divided into
semiconductor chips. Moreover, simultaneously with
this process, each of the semiconductor chips is sub-
jected to etching also in the width direction from the cut
face; thus, it becomes possible to remove the defective
areas resulted from the semi-full dicing process.
[0126] As described above, with the above-men-
tioned method, the chemical etching makes it possible
to simultaneously carry out the rear-face polishing proc-
ess of the semiconductor wafer, the dividing process
into individual semiconductor chips and the removing
process of a damaged layer, such as a machining-
affected layer and cracks, in the cut face of the semicon-
ductor chip due to the semi-full dicing process.
[0127] Therefore, since the breaking process after
the semi-full dicing process, which used to be required
conventionally, is no longer necessary, it becomes pos-
sible to reduce the number of processes, and also to
avoid chips and cracks that would occur during the
breaking process. Consequently, it becomes possible to
carry out the polishing process and the dicing process
safely without causing damages to the semiconductor
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wafer and without raising the problem of chipping.

[0128] In the above-mentioned method, since the
semi-full dicing process is carried out from the rear face,
it is possible to eliminate the dicing protective tape
exchanging process on the semiconductor wafer, con-
sequently to reduce the number of processes, and also
to prevent damages, etc., to the semiconductor element
due to mishandling, etc. at the time of shifting the semi-
conductor wafer between processes.
[0129] Furthermore, the manufacturing method of
the semiconductor device in accordance with the
present invention may include the rear-face polishing
process for polishing the rear face that is the face oppo-
site to the element formation face of the semiconductor
wafer, prior to the semi-full dicing process, and may
remove the damaged areas on the rear face of the sem-
iconductor wafer resulted from the rear-face polishing
process during the chemical etching process.
[0130] The above-mentioned method makes it pos-
sible to remove damaged areas such as a machining-
affected layer and fine cracks on the rear face of the
semiconductor wafer resulted from the rear-face polish-
ing process and damaged areas on a chip cut face
resulted from the semi-full dicing process thereafter
through the chemical etching process, while protecting
the element formation face. Simultaneously with this
process, the rear-face polishing process of the semicon-
ductor wafer is carried out, and the dividing process into
individual semiconductor chips from a semi-full dicing
state is also carried out by removing the dicing residual
portion.
[0131] In the case of the rear-face polishing proc-
ess by using only the chemical etching, since the etch-
ing is carried out in the dicing width direction, there is a
limitation in the amount of chemical etching in the thick-
ness direction; however, by polishing the rear face of the
semiconductor wafer prior to the semi-full dicing proc-
ess, it becomes possible to desirably control the total
amount of the rear-face etching, and consequently to
manufacture a desired thin-film semiconductor wafer.
[0132] Moreover, the manufacturing method of the
semiconductor device in accordance with the present
invention may be provided with a protective layer hold-
ing means having a chemical etching resistant property,
which is placed on the periphery of the protective layer
in a manner so as to surround the entire circumference
of the semiconductor wafer.
[0133] In the above-mentioned method, the protec-
tive layer holding means is placed on the periphery of
the protective layer formed on the semiconductor wafer
in a manner so as to surround the entire circumference
of the semiconductor wafer; thus, it is allowed to hold
the protective layer and also to hold the semiconductor
wafer through the protective layer so that even after the
semiconductor wafer has been divided into individual
semiconductor chips, these chips can be handled with
each semiconductor wafer until the protective layer has
been separated from the semiconductor chip.

[0134] Consequently, the chemical etching can be
carried out on the basis of each sheet of the semicon-
ductor wafer or on the basis of one lot including a plural-
ity of sheets thereof; therefore, it is advantageous from
the viewpoint of massproduction. This superior working
efficiency at the time of massproduction becomes par-
ticularly effective in the manufacturing process of thin-
film wafers that have difficulties in transportation and
handling.

[0135] Moreover, the protective layer holding
means is allowed to hold the protective layer to which
the semiconductor chips are bonded with a uniform ten-
sion so that it is possible to prevent a reduction in the
rigidity in the entire semiconductor wafer which occurs
when the semiconductor wafer in a semi-full dicing state
is divided into individual semiconductor chips following
the progress of the chemical etching. As a result, it
becomes possible to prevent deviations in the amount of
etching due to residual etchant as well as contact
between the divided semiconductor chips, caused by
deflection in the protective layer occurring at the time of
a reduction in the rigidity thereof.
[0136] Moreover, in the manufacturing method of
the semiconductor device in accordance with the
present invention, the protective layer holding means
may be provided with a draining means for draining the
etchant remaining inside the protective layer holding
means during the chemical etching process.
[0137] When the semiconductor wafer and the pro-
tective layer holding means are placed on the same face
with respect to the protective layer, the etchant tends to
remain inside the protective layer holding means on the
protective layer during the chemical etching process.
When the etchant resides around the semiconductor
wafer, it is highly possible that a reduction in the etching
rate or deviations in the rate might occur depending on
places in the semiconductor wafer.
[0138] In contrast, in the above-mentioned method,
the protective layer holding means is further provided
with the draining means for draining the etchant remain-
ing inside the protective layer holding means during the
chemical etching process; therefore, this method is free
from the above-mentioned problems and consequently
provides a stable etching process.
[0139] Moreover, in the manufacturing method of
the semiconductor device in accordance with the
present invention, the protective layer may be provided
as a chemical etching resistant film of a ultraviolet sep-
aration type that has a reduction in the adhesive
strength upon irradiation with ultraviolet rays.
[0140] In the above-mentioned method, the appli-
cation of the protective layer made of the chemical etch-
ing resistant film of a ultraviolet separation type makes it
possible to easily control the adhesive strength between
the protective layer and the semiconductor wafer.
[0141] Therefore, in the protective layer removing
process, the protective layer is easily removed from the
semiconductor chips that have been divided into individ-
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ual chips by reducing the adhesive strength between
the protective layer and the semiconductor wafer by irra-
diating the protective layer with ultraviolet rays. This
makes it possible to improve the working efficiency of
the process for shifting the individual semiconductor
chips to trays after the chemical etching process.

[0142] Moreover, in the manufacturing method of
the semiconductor device in accordance with the
present invention, the protective layer may be provided
as a chemical etching resistant film of a thermal foaming
type that has a reduction in the adhesive strength upon
application of heat.
[0143] In the above-mentioned method, the appli-
cation of the protective layer made of the chemical etch-
ing resistant film of a thermal foaming makes it possible
to easily control the adhesive strength between the pro-
tective layer and the semiconductor wafer.
[0144] Therefore, in the protective layer removing
process, the protective layer is easily removed from the
semiconductor chips that have been divided into individ-
ual chips by reducing the adhesive strength between
the protective layer and the semiconductor wafer by
heating the protective layer. This makes it possible to
improve the working efficiency of the process for shifting
the individual semiconductor chips to trays after the
chemical etching process.
[0145] Moreover, in the manufacturing method of
the semiconductor device in accordance with the
present invention, the protective layer may be provided
as a chemical etching resistant film of a sticking type
which has an adhesive strength that allows the individu-
ally divided semiconductor chips to be separated from
the protective layer one by one.
[0146] The above-mentioned method makes it pos-
sible to provide a protective layer having an appropriate
adhesive strength that allows the protective layer to be
easily separated from the individually divided semicon-
ductor chips in the protective layer removing process.
[0147] Therefore, in the protective layer removing
process, it becomes possible to eliminate the process
for reducing the adhesive force between the protective
layer and the semiconductor wafer, and consequently to
improve the working efficiency of the process for shifting
the individual semiconductor chips to trays after the
chemical etching process.
[0148] The invention being thus described, it will be
obvious that the same may be varied in many ways.
Such variations are not to be regarded as a departure
from the spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the
following claims.

Claims

1. A manufacturing method for a semiconductor
device, which divides a semiconductor wafer (1, 3)
into individual devices (7), characterized by com-

prising the steps of:

semi-full dicing (S3, S13, S27) a semiconduc-
tor wafer (1, 3) so as to leave a dicing residual
portion with a predetermined thickness
between devices (7) on the semiconductor
wafer (1, 3);
forming (S5, S12, S29) a protective layer (13,
16) having a chemical etching resistant prop-
erty on an element formation face of the semi-
conductor wafer (1);
chemically etching (S6, S14, S30) the semi-
conductor wafer (1, 3) having the protective
layer (13, 16) formed on the element formation
face from the rear face side so as to polish the
rear face of the semiconductor wafer (1, 3), so
as to remove the dicing residual portion to
divide the semiconductor wafer (1, 3) into indi-
vidual semiconductor chips (7), and so as to
remove damaged areas in a cut face (7a) of the
semiconductor wafer (1, 3) resulted from the
semi-full dicing process (S3, S13, S27).

2. The manufacturing method for a semiconductor
device according to claim 1, further comprising the
step of:

prior to the semi-full dicing process (S3, S13,
S27), carrying out an electrical test (S1, S11,
S25) on the semiconductor wafer (1) by means
of probing.

3. The manufacturing method for a semiconductor
device according to claim 1, further comprising the
step of:

removing (S7, S15, S31) the protective layer
(13, 16) from the semiconductor chips (7) that
have been individually divided, after the chem-
ical etching process (S6, S14, S30).

4. The manufacturing method for a semiconductor
device according to claim 1, wherein in the semi-full
dicing process (S3, S27), the semiconductor wafer
(1, 3) is subjected to semi-full dicing from the ele-
ment formation face so as to leave a dicing residual
portion with a predetermined thickness on the side
of the rear face that is opposite to the element for-
mation face of the semiconductor wafer (1, 3).

5. The manufacturing method for a semiconductor
device according to claim 4, wherein in the protec-
tive layer forming process (S5, S29) after the semi-
full dicing process (S3, S27), the protective layer
(13) having a chemical etching resistant property is
formed on the element formation face of the semi-
conductor wafer (1, 3).
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6. The manufacturing method for a semiconductor
device according to claim 1, wherein in the semi-full
dicing process (S13), the semiconductor wafer (1)
is subjected to semi-full dicing from the side of the
rear face that is opposite to the element formation
face so as to leave a dicing residual portion with a
predetermined thickness on the element formation
face side of the semiconductor wafer (1).

7. The manufacturing method for a semiconductor
device according to claim 6, wherein in the protec-
tive layer forming process (S12) before the semi-full
dicing process (S13), the protective layer (16) hav-
ing a dicing protective property and a chemical
etching resistant property is formed on the element
formation face of the semiconductor wafer (1).

8. The manufacturing method for a semiconductor
device according to claim 1, further comprising the
step of:

prior to the semi-full dicing process (S27), pol-
ishing (S22) the rear face that is opposite to the
element formation face of the semiconductor
wafer (3),
wherein in the chemical etching process (S30),
damaged areas on the rear face of the semi-
conductor wafer (3) resulted from the rear-face
polishing process (S22) are removed.

9. The manufacturing method for a semiconductor
device according to claim 1, wherein the protective
layer (13, 16) is a film having a chemical etching
resistant property.

10. The manufacturing method for a semiconductor
device according to claim 1, wherein the protective
layer (13, 16) is a chemical etching resistant film of
a ultraviolet separation type, which has a reduction
in adhesive strength upon irradiation with ultraviolet
rays.

11. The manufacturing method for a semiconductor
device according to claim 1, wherein the protective
layer (13, 16) is a chemical etching resistant film of
a thermal foaming type, which has a reduction in
adhesive strength upon application of heat.

12. The manufacturing method for a semiconductor
device according to claim 1, wherein the protective
layer (13, 16) is a chemical etching resistant film of
a sticking type, which has an adhesive strength that
allows the individually divided semiconductor chips
(7) to be separated from the protective layer (13,
16) one by one.

13. The manufacturing method for a semiconductor
device according to claim 1, wherein the protective

layer (13, 16) is held by a protective layer holding
means (14, 14') with a uniform tension.

14. The manufacturing method for a semiconductor
device according to claim 13, wherein the protective
layer holding means (14) is placed on a face that is
opposite to the face on which the semiconductor
wafer (1, 3) with the protective layer (13, 16) is
affixed.

15. The manufacturing method for a semiconductor
device according to claim 13, wherein the protective
layer holding means (14) is placed on the same
face on which the semiconductor wafer (1, 3) with
the protective layer (13, 16) is affixed.

16. The manufacturing method for a semiconductor
device according to claim 1, wherein the protective
layer (13, 16) has a peripheral portion on which a
protective layer holding means (14, 14') having a
chemical etching resistant property is placed in a
manner so as to surround the entire circumference
of the semiconductor wafer (1, 3).

17. The manufacturing method for a semiconductor
device according to claim 16, wherein the protective
layer holding means (14, 14') has a ring shape with
a flat bonding face for the protective layer (13, 16).

18. The manufacturing method for a semiconductor
device according to claim 17, wherein the protective
layer holding means (14') has a draining means
(14'a) for draining etchant remaining inside the pro-
tective layer holding means (14') during the chemi-
cal etching process (S6, S14, S30).

19. The manufacturing method for a semiconductor
device according to claim 18, wherein the draining
means (14'a) is provided as grooves extending in a
radial manner from the center of the semiconductor
wafer (1, 3).

20. A method of dividing a semiconductor wafer into
individual portions, comprising:

part-dicing the wafer so that the dicing cuts do
not penetrate the full thickness of the wafer,
thereby leaving an undiced residual thickness
portion;
protecting a front face of the part-dicing wafer
with an etch-resistant layer; and
chemically etching the wafer carrying the etch-
resistant layer from the rear face of the wafer so
as to remove the undiced residual thickness
portion and to remove damaged areas in cut
faces resulting from the dicing process.
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